Experimental details
mixed together, stirring for 15 min, followed by the citric acid was dissolved in the above solution (citric acid/metal ion = 2:1 in moles). Then, the pH of the solution was adjusted to a low value with HNO 3 followed by the addition of the stoichiometric amounts of KH 2 (PO 4 
Characterization
The X-ray diffraction (XRD) measurements were carried out on a D8 Focus diffractometer using Cu Kα radiation (λ = 0.15405 nm). High-resolution transmission electron microscopy (HRTEM) was performed using PEI Tecnai G2 S-Twin with a field emission gun operating at 200 kV.
Images were acquired digitally on a Gatan multipole CCD camera. Energy-dispersive X-ray (EDX) spectra were obtained using a field emission scanning electron microscope (FE-SEM, S-4800, Hitachi) equipped with an energy-dispersive X-ray spectrum (EDS, JEOL JXA-840).
The PL measurements were performed on a Hitachi F-7000 spectrophotometer equipped with a 150 W xenon lamp as the excitation source. The CL measurements were carried out in an ultra-high vacuum chamber (< 10 -8 Torr), where the phosphors were excited by an electron beam in the voltage range of 3.0 -5.5 kV and different filament currents (75 -90 mA), and the emission spectra were recorded using an F-7000 spectrophotometer. Absolute photoluminescence quantum yields (QYs) were measured by absolute PL quantum yield measurement system (C9920-02, Hamamatsu Photonics K. K., Japan). The luminescence decay curves were obtained from a Lecroy Wave Runner 6100 Digital Osilloscope (1 GHz) using a tunable laser (pulse width = 4 ns, gate = 50 ns) as the excitation (Contimuum Sunlite OPO). All the measurements were performed at room temperature (RT). 
